primary pulmonary neoplasms in macaques include carcinomas induced in rhesus monkeys by exposure to beryllium and multiple bronchial adenomas in a rhesus monkey exposed to 1,100 roentgens of x-radiation.I.l0
An adult male rhesus monkey (an old retired breeder) was used in an acute terminal surgical neuroanatomy study. Prior to 1982, the monkey had received several doses of cocaine; since 1982, he had been on no experimental protocols until his use as a control animal in the neuroanatomy study in October 1992. Following euthanasia by pentobarbital overdose, the body was perfused with a formalin/glycerol mixture via the left ventricle, the brain was removed by the investigator, and the animal was submitted to the pathology unit for routine necropsy.
At necropsy, changes typical of lung mite (Pneurnonyssus simicola) infestation were found, including fibrous pleural adhesions, pleural scars, dilated bronchioles, and a fine black granular pigment disseminated throughout the lung and in the tracheobronchial lymph nodes. Additionally, there were multiple firm, solid, pale-tan nodules, ranging from barely perceptible up to 4 mm diameter, scattered through all lung lobes. With the exception of colonic diverticulosis, other organ systems were grossly unremarkable. Sections of lung, liver, spleen, and heart were immersed in 10% neutral buffered formalin, trimmed, and embedded in paraffin blocks. Six-micrometer-thick sections were cut on a microtome and stained with hematoxylin and eosin (HE). Sections of lung were additionally stained with alcian blue and by the periodic acid-Schiff reaction.
Histologically, lungs contained multiple cellular nodules of two types. The majority of nodules were 3-4 mm in diameter and oriented around ectatic bronchioles. Affected bronchiole walls were thickened by an inflammatory infiltrate of eosinophils, lymphocytes, plasma cells, macrophages, and multinucleated giant cells, with fibrosis, lymphoid nodules, hypertrophy and hyperplasia of the smooth muscle, and phagocytized light tan to black granular anisotropic pigment. Multiple cross sections of metazoan parasites, consistent with lung mites, were present in many affected bronchioles.
The second nodular type was scattered randomly throughout the lungs. These nodules, 1-2 mm in diameter, were slightly expansile, infiltrative, unencapsulated cellular masses composed of short papillae that projected into and sometimes filled air spaces and effaced normal pulmonary architecture (Fig. 1) . The papillae were formed by a single layer of columnar epithelial cells covering fibrovascular stromal cores, which sometimes contained small bundles of smooth muscle. The epithelial cells had distinct cell borders and single uniform ovoid nuclei oriented along the basal laminae ( Fig. 2) . Nuclei had evenly dispersed finely stippled chromatin and single small, indistinct nucleoli. Mitotic figures were rarely found. Along the margins of the nodules, the columnar cells blended smoothly with the preexisting bronchioles and alveoli, with no capsule and only slight compression ofadjacent air spaces ( Fig. 3) . Sections stained with alcian blue and the periodic acid-Schiff reaction demonstrated no mucus production by the epithelial cells.
Formalin-fixed tissue was cut into 1 -mm2 cubes, rinsed in 0.1 M sodium cacodylate buffer (pH 7.4), postfixed in 1% osmium tetroxide, and dehydrated through an alcohol series and propylene oxide. Tissues were embedded in epon plastic, sectioned by an ultramicrotome, and examined with a Philips 20 1 transmission electron microscope. Ultrastructurally, the cells were characterized by small mitochondria, few homogeneous membrane-bound dense bodies 280-575 nm in diameter, granular endoplasmic reticulum, microvilli on the luminal surface, complex interdigitations of the plasma membranes between adjacent epithelial cells, and frequent deep infoldings of the nuclear membrane. Occasionally, adjacent cells were connected by electron-dense tight junctions.
The multiple papillary nodules were diagnosed as multicentric bronchiolar-alveolar adenomas, based on the papillary growth pattern, effacement of underlying pulmonary architecture, smooth blending of the proliferative lesions with the surrounding parenchyma, minimal compression of adjacent airways and alveoli, low mitotic rate, minimal cellular atypia, and absence of a capsule, significant inflammation, reactive fibrosis, or necrosis. The ultrastructural findings suggest origin from the nonciliated bronchiolar lining cells.
A spectrum of bronchiolar-alveolar proliferative lesions has been best described in rodents, where they can occur spontaneously or following exposure of the host to a variety of carcinogens. These appear to arise from two distinct cell types (distinguishable by electron microscopy): type I1 pneumocytes and nonciliated bronchiolar (Clara) cells. Ultrastructural features suggestive of type I1 pneumocyte origin include cytoplasmic osmiophilic lamellar bodies, large mitochondria, and prominent Golgi zone.6 Nonciliated bronchiolar cells are characterized by microvilli on the luminal surface, small electron-dense granules, small mitochondria, complex interdigitation involving adjacent cell membranes, and clefting or deep infolds of the nuclear membrane.'
Bronchiolar-alveolar hyperplasia is distinguished from adenoma by the preservation of the preexisting alveolar walls in the former. Adenomas may be single but are frequently multiple. The proliferating cells form discrete areas of increased cellularity that obliterates the pulmonary architecture and compresses adjacent tissue. Cells are uniform and cuboidal to columnar and grow in solid, tubular, papillary, or trabecular patterns.2 Carcinomas are generally solitary and are distinguished from adenomas by invasive growth, cellular pleomorphism, and variable scirrhous rea~tion.~ In rodents, the proliferative bronchiolar-alveolar lesions apparently represent a spectrum that progresses from hyperplasia to adenoma to carcinoma; some investigators have argued that all lesions, even the earliest, should be designated as carcinomas. 2 In humans, bronchioloalveolar neoplasms are generally considered malignant. Papillary adenomas, of Clara cell or type I1 pneumocyte origin, have been rarely reported in humans.5 This is the first reported case of a spontaneous primary pulmonary adenoma in a macaque. The multicentric adenomas were incidental findings in an asymptomatic animal euthanatized following an acute terminal neuroanatomy study. The only other experimental use of this animal involved exposure to cocaine, which has no known carcinogenic properties. At necropsy, changes attributable to lung mite infestation were found, as well as multiple firm nodules disseminated throughout all lung lobes. The majority of grossly Vet Pathol 31: 3, 1994 detectable nodules were the foci of chronic inflammation and smooth muscle hyperplasia associated with parasitized bronchioles. The adenomatous foci were generally smaller and randomly scattered throughout the parenchyma, with no apparent association with bronchi or larger bronchioles.
The lung mite infestation probably did not predispose this animal to the development of pulmonary neoplasia. Lung mite infestation in macaques in enzootic, whereas primary pulmonary neoplasia is exceedingly rare. Furthermore, the adenomatous foci were not physically associated with the mite-induced inflammatory lesions. Solitary plasma cell tumors associated with deposition of amyloid have been described in dogs.IO These neoplasms consist of monoclonal populations of plasma cells that have postive immunohistochemical staining with antibodies directed against a single isotype of canine immunoglobulins. Although the amyloid associated with these neoplasms was suspected to be of immunoglobulin origin, there was consistent lack of reactivity with the antibodies directed against native immunoglobulins. The presence of reactive amyloid-A (AA) was considered unlikely because there was consistent retained birefringence following treatment with potasium permanganate and Congo red stain. l o Specific antibodies directed against amyloid of immunoglobulin A-light chain origin (AX) as well as AA have been successfully utilized to identify amyloid of various species in formalin-fixed, paraffin-embedded t i s s u e~.~. "~ In one report, Ah was detected in a canine cutaneous plasma~ytoma.~ We utilized antibodies directed against various amyloid fibril protein~~,',~ to identify AX in six canine plasmacytomas and one feline plasma cell tumor.
Immunohistochemical Characterization of Lambda Light-Chain-derived Amyloid in One Feline and Five Canine Plasma Cell Tumors
The clinical data for these tumors are summarized in Table  1 . Detailed histopathologic findings, immunoglobulin reactivity, and historical information for dog Nos. 1 4 have been previously reported.1° The fifth canine plasmacytoma and the feline plasma cell tumor were surgical biopsy specimens submitted to the pathology service of the New York State College of Veterinary Medicine. The Cocker spaniel (dog No. 5) had a single 1.5-cm-diameter firm mass excised from the lower gingiva. The cat had an abdominal mass that encompassed the ileocecal area and was tightly apposed to but did not invade the intestinal wall. All tissues were fixed in 10% neutral buffered formalin, embedded in paraffin, and routinely sectioned at 4 pm. Sections were stained with hematoxylin and eosin, Congo red, and Congo red after treatment with potassium permanganate. After deparaffinization, immunohistochemical evaluation was performed utilizing the
